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INTRODUCTION
In the last two decades the type and cotype of various Banach spaces have been studied by different authors, after these notions were introw x duced by B. Maurey and G. Pisier in the mid-1970s 20, 21 . The type and Ž . cotype of Lorentz spaces L and L , as well as the q-concavity and p, q w , q w x p-convexity of these spaces, have been considered by J. Creekmore in 4 , w x w x S. Reisner in 27 , and N. L. Carothers in 3 . S. Montgomery Smith w x investigated in 22 these properties for Orlicz᎐Lorentz spaces. In particuw x lar, A. Kaminska and B. Turett in 15 gave a characterization of the type and cotype of a Musielak᎐Orlicz space, over a nonatomic measure space, in terms of the Young function that generates the space. Our paper is greatly motivated by the above work and examines the discrete case. The Ž . main result is contained in Theorem 9. More specifically, in part a of this theorem we prove that a Musielak᎐Orlicz sequence space l is of cotype q p ϱ whenever x is a sequence in X with x g l , then Ý x r n n n s1 n n w x Ž . converges a.e. on 0, 1 where r is the nth Rademacher function . A n Ž . Banach space X is of cotype q for some 2 F q -ϱ if, whenever x is a n ϱ Ž5 5. q sequence in X such that Ý x r converges a.e., then x g l . Ž . sequence space l , generated by , is the set of all real sequences x s x n such that for some ) 0,
Ž .
Ý n n ns1
Under the Luxemburg norm defined by
x s inf r ) 0:
l is a Banach space.
An important subspace of l is the space h defined to be the set of all
is defined by
Ž . for all n g ‫.ގ‬ It is easy to see that * * s .
Ž .
Recall that a Musielak᎐Orlicz function s satisfies the condition n Ž . ␦ written g ␦ if there are positive constants K, ␦ and a nonnegative 2 2 Ž .
1 sequence c in l such that for each n g ‫ގ‬ and all x G 0 the condition
1 there exist constants K, ␦ ) 0 and a nonnegative sequence c g l such n that for all n g ‫ގ‬ and x G 0,
Also it is not difficult to see 1 that given ) 0, a n Ž .
ϱ sequence c in 1 can be found with Ý c -.
and a nonnegative sequence c with Ý c -such that, for all
This proves the lemma. quence c in l such that for every n g ‫,ގ‬ all x G 0 and G 1,
n n may be chosen in such a way that Ý ϱ c -. In this case the constant ␦ such that for every n g ‫,ގ‬ all x G 0, and G 1, 
ގ‬ So 7 can be written as follows:
Ž . There is n g ‫ގ‬ such that c -␦r2 K for n G n . This together with 9 0 n 0 0 implies that 
Inequality 6 thus holds, and
. by 3 , 5 , and 6 and since K xrK s x F xrK -␦,
Ž . Combining this with 10 , it is obtained that for all n g ‫,ގ‬ x G 0, and
This shows that satisfies the ␦ q -condition.
Ž . Ž . b
The proof of part b is omitted since it is similar to that of Ž . part a . 
Without loss of generality we may assume
show that 12 holds. For this we consider three cases. 
Summarizing for all n g ‫ގ‬ and
n n Ä 4 where K Ј s max 1, Krq .
Ž .
n n Ž . 
Ž . gether with 17 imply that
where MЈ s Kr␦ K␦r␦ . Finally by 14 , 16 , and 18 we obtain that for all n g ‫ގ‬ and
Assume that c is satisfied, and define
Then is nonincreasing and continuous. It is easy to show that for 
The cases where 0 F x F x F b and 0 F x F b -x follow easily.
Ž .
n Therefore for every n g ‫ގ‬ and x G 0,
n n n ñT his implies that ; and therefore is equivalent to . The proof of Ž . 13 is elementary. 
Calculating the integrals on both sides of the inequality, we obtain that
Ž . Ž . n n
This, by Lemma 5, is equivalent to ␦ q condition for q s K. 
There are K, ␦ ) 0 and a nonnegative sequence b g l such that for all
For the first term we have
Ž .

L i
From all of the above we conclude that
This implies that satisfies the ␦ condition. and ; . Therefore without loss of generality we assume that the
Ž .
w ϱ Ž Ž .. 2 x 1r2 y where y s Ý x n is an element of l , and thus
To prove that l is of cotype q we have to show that Ý x -ϱ. We know that
This proves the sufficiency.
To prove the necessity assume that is of cotype q but does not satisfy condition ␦ q . Then by Lemma 8 either fails the ␦ -condition or
ϱ Žw x. otherwise l must contain l 12 , which is impossible, since l is of finite ϱ 
Ž . Ž . i i
It follows that among others we have that for all k g ‫,ގ‬ 
Ž . Ž .
i i
5
For all x g ‫ޒ‬ q and all n, k g ‫ގ‬ define
e being the unit vector.
It follows that the X 's are finitely valued, X F X , and that
Ž
there is l g ‫ގ‬ such that
We also have that
If we order the sequences y j in the order that they are summed above, 
